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(54) DATA EXTRACTING METHOD FOR HUMAN FACE AND EXPOSURE DECIDING METHOD 

(57)Abstract: 

PURPOSE: To extract data of a human face from an 
image in which the human face and ground, woods, and 
so on resembling to a hue of the human face mixedly 
exist. 

CONSTITUTION: An original image is divided into a large 
number of pieces to measure luminus intensity, the 
measured data are changed to hue value H and 
saturation value S. and a two dimensional histogram of 
MS is made 100-104. The two dimensional histogram is 
divided into every single peak of mountain 106. To which 
of the divided mountains the respective picture elements 
of the original image belong is judged to divide the 
picture elements into groups corresponding to the 
divided mountains, an image is divided to every each 
group, and a proposed area is extracted 1 08. Whether it 
is a human face or not is judged from a contour of the 
proposed area and an inner structure, and photometry 
data of the area judged to be the human face are output 
110. 
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(57) CSJKl] 

X h^J^^ASrf^^fe-r-S (10 0-104). 2^fc7CtX 

N4^^As^<*®aj^fc5^iii-rs (10 6). 

Sr^J-SHL. ^mm^^^m-t^ (10 8) . ^Mm^CD 

m}Si^nftmi^<Dm^-^^mt}-r^ (no. 




(2) i^B§¥4-3 4 6 3 3 3 



1 

xmm^^^tEnrz\u\zM^r^m\z^n^tmz. =& 
^<Dmm\z:t3^'-mmwL^»mv. ^mi-^nit^imo 

if^^ii^^mv. xm(omi:nm^nftm^(Dy'-^^m lo 

\m^^ 2 ] i] '^'-mm^^^mMm\z^m\^x^m 
m^mft. m^:k'c^n^<o3^\z^i.xm^u 

\z^ O^en^tT^-^tcS-r^ViXfiffifilRt^Mtc:? 

\zi(i^-r^m\z^\^-f^^z^\z. ^^(Dmmztj^-mm 
f3:<izhir:^^nmvxA^(Dmft^^tt^mmu Am<o 20 

im^mz^ m^mi. 2mrz.\t3\z^^xmm^n 

[0 0 0 1] 
[000 2] 

SHc^^li^^^$rf^^T'5fci6JC»lA'feO®©fe 

CO 0 0 3] ^Tti, :7-i';^AcD®®«*offi 
ffi«^7-r h'^>Tlt3febTA4«&©i|(OjaSx~;5'$«& 

fS.^tl^^VX\t.. ^m^Q 2- 1 1 5 4 3 0-^^^, 4$ 
raP36 2-l 1 54 3 1^^^, #K036 2-1 1 54 
3 2^^ffi, 4$BSII36 2-1 8 94 5 6#^«. 4$ggl@ 
6 2-1 8 94 5 7^4)^^. 4#^Ba6 3-l 3 8 340 
n^J^^. 4^11836 3 - 1 7 8 2 2 2 #^^lcS@cOfecO 

to 0 0 4] td^UT^d^e, J:l2^<Oft|§Ttt, 

ti^ifi\^^rctb. mnnFmzmmi^ii^if^^. t^^aras^t so 



► #Bi¥4-34 6 33 3 

2 

[0 0 0 5] ie.1t.. 4#raaS5 2-1 5 6 6 2 4^^^. 
4^^035 2- 1 5 6 6 2 5-^<Kt^. #^835 3-1 2 3 
3 0^^^. 53-14562 O^i^^, ^mSi 

5 3- 1 4 5 6 2 1 53-145622 
^^SJCtt. M-fe5=— ^Sfflia-rS2:i:(Cj;-3TA4jbfl!> 

iz.t>%. ti=y~wm^^^^<Dm^mz^n-t^i:.mz 

^iSI^^^R (5^) , G GJli) , B (W) CDSfitC^i^^ 
-^#Tigj^ U ■:3 T 7 -f ;W Afi J: o TSft 

(fiaj^ti. ^%^^itut.\^x^\.itMmxmmzu 

[0 0 0 6] Ji?B<05t-jgfe)&<MSC:i:l3J:t3T^^-r^ 

fc* m7fe«*^©AX3fettSiffl(7>#a^«fl:ic^v»K^;a: 

'S.\zy ^ )VJxmifi^^1t^^\zn9lkt^^iiiAx^ 
[0 0 0 7] *^?ltt±l2^M^$^^-r-5fc8?)ICJ^$ 

#-5A«b<z)®cD7^-:$'iftai35r^R-^;i<J!>;tF&&|ij^b/h 

[0008] 

jdS*^ 1 (D^m\t. ti^-mm^^^w:mm\z^^v 
x^mm^myt. m^:BLZfn^<o3^]z^Mvxm^ 
b, m^\z^on^tirc7''-^\z^zs\^^x^^&L<o}i:j^ 

hif^Jx^^ibs iStisb1t\z7.htf^Ix^\lxmz^m\^. 

ij ^—mm^<D^mmifi^m^tlftlb<o^tl\zm'r^if^ 
^nmvxm^&i^ti^nft\u\z$^!S:r^m\zm'f^^ 



—342— 



I 



(3) 
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(3) 

3 

[0 0 0 9] m^m2(o^m\^. ti^—mmm^ 

Lxmm^^mt£n7tmznp^T^m\zm'f^ tmz. 
^^(Dmm\zi3^-mmm^^mv. ^n^nr^^m^^ 

[0 0 10] ^vx. m^ms<omm\ti±m<D^o^zi^ 
xmii^'^nit\^<om(owkmy=—:$^ \zM':^\,^xm^^m 

[0 0 11] 

[f^ffl] m^mi(o^mx\t. tt^^-mrnm^^^imm 20 
\zj^m\yx^mm^m%. mytsasn^tozmz^h 
xm^v. m^\z^K^n^tiit'r-^\zm^^^x^f^m, 

i^^\i7.V^^U<r>^^tz.\t{h(D^^mz\^X\hm\z^ 

So :k\z. %mm(o^^m'^E<K>^^mmm\zmrr^ii^ 

Sf^J^rTSCtJC^O, ^mmifi^'&^t\1t.W\(DEn\z 

m-r^te^^mmv. ^ismm^^n\'^titi\h\z-^^.t^ 

^nrzm\z$^if^'r^mmz^\-f^. :i<Dhm. ^cm\z so 
'^^n^mmfim^mmz^ifi=,n^m'^^&^tii. m 

rntc^oT, ti^-mmmt. ht^^^^MkIz^^x 

mz^ni^n^:Lt{zy3::i>. ^^x. :^^-mmm±(o 
i^<Dmm\^iz}t. ^^m.7mf^mmPi<Dmm^^^n 

[0 0 12] ;PAa^^2gso^^b, S^^fl:, V 



#§|iP4-34 6 333 

4 

[0 0 13] @^<:o#mi$T^dA'^o®cD6«;&t, ^ 

A#j<DliifficD€Kfi<t$CTJUISViCt*t*S« ^ 
AU fi4aMRtX^af<t<02^*:7cfcXhi^^A^^86. 

rtg5«3i<Di>3^< ^% 1 ^^N9J»fUTA4«^oMcD5^>-^ 

[0 0 14] ^^mXYt. fe4SMi:^mMt&fflViTVi 
^fei?), A^(D^t^ffi7&*|g-*fctti£«L.fc«5ffi (W 
ttffi. 3&^ig^UTV5Tt>A®l©«©5^-3^ 

<^«'&^^j&^^s;t86. ■fe«fiss;y^Sfii<^2^7ctx 
h ^ A JcS':^ ^.^x A^^oii^x- ^ $ttai-r s j: ^ »r 
i-nti. jfe®. *^dt®«E-r^®ia5&^sfcA«&(^® 

[0 0 15] 

i^mmi yrfmm^^m\^x:^^m(K>m:mm^um\z 
w^t^. ^^mm\t. ^—h':f^)>^\z:i^^m^mm 
vrz^<Dx^^. miiz^^n^^oiz. ^mmm<D:t 

-h>^'J>5^«. ;^7^-^^7^Jl'A 1 OSflSSITSJR 
mn-7l 2^m:^X\f^^. Jfiiin-^l 2\z^'Dxm 
5isn**^— :^:^7^;i/A 1 OflDT^^IClt, 3tiSl 

Si}m\zmn^rLX\^^^o ^tz. ^i^y^yvi^ 
1 0(O_h:^ICJt. :^^:^>'^;PA l O ^]g3§iUrc)t«l^2 

:f3\^\zj^ut^^^mz/^}xi>.2 0ii^mm^nx\^^^. 
6^mm:f^} XA 2 0 mJ:oT^:>fiE$n;«t— :&o[)3ta±ir 
tt. ia:i^^^^2 2. ^'7vifi^^v^2zmst}'7- 

\Z\t1SL^yt^^2 6Rt;CCD-r;>i-i^-tr>1^-2 875^11 

:^^:y:7^;i.Al OCDiiS® (luv) :^il^*^ft<D®3!l 
(«»IA«2 5 6X 2 5 6@^) l::f^SiIUT^iSSS&R 
(#) , G «) , RtXB m) <D3eiC»^LT«33t 
fSo CCD-r^— :^-fe>lJ^2 8«» CCD^pt— 
>'y'ffl:f3$iiigt-Sit«®§3 0Rt/7:hnif-7^i^^jl. 
(A/D) ^^§§3 2$:fl'LTCCD-f ;<-S^-fe>-tf(7) 

miemiEm<r> 3x3ThU!y^>^@K34 icSK^nr 

l.^<S. 3 X 3 V h U y XlHliS 3 4 tt, £tTTSi?g-r-5 
;^— 5^><^) :/n A $g2tS bfc ^ □ n > tf :x~:$^ 

T«5^$n>tM*aai@K3 e ^i^M.TSJES^fcmti'^© 

K4 0 ir^fig^ns t^l::. 1 ®®±f*:co¥i%i5^^S^ 

»4 oicsjgg^nrvis. -euT, SiEBimffWisiK 

4 Ott, fiaiE7-f ;U^^ffig&-rS H^-f /t4 2 StfrU 
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(4) 



4-346333 



(4) 
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[0 0 16] ;^iz^m&m(Di^m^^m'r^. 9tmi4 

yUXA2 Oic:<fctjT^^gB$n, ^3^^^m2 
TCCD-r;?^->?-fe>lJ-2 8IC^$n-6, JIOD 

lCJ:oTCCD-f >?-fe>-tJ-2 8tt, 

L= (R + G + B) /3 
S = 1 — m in (r ' , g 
H=H' /2P i 
fcifU R, G, BJi03®35>:7Cfe;^©t'^-r«t5tC 

^m^'r—'S'. m i n ( ) « ( ) F«g(Z)ScMcD^/h 
ffi. r' , g* , b* ttr* =R/L, g' =G/L. 
b' =B/L$^-r. ^fcH' (4) ^T-^Ae* 

P i 

H ' = t a 



6 



8S3 ^tf^^mii-^tiitz^m^^-^ h^m^mmMm 

8&3 S-r^J&Sn/t^i^aSt&fflViTS^SSSI^ 
K^-fAM 2S::^UTe^iE:7-1';V'3^1 6£^^•r 
St^{-:/^^/^^5>i'U;5' 2 3&pagBLTgfeMlt=£ff 
^i^aa!tl^#IsI»3 8-e*«>fci|£^iSffi*ffl 

v^si:^, ^iHmm\zs^r^um^jEm^iit^^z,iLfi'i^ 

10 :tF$n>t3feil0^-7^-^<fcOS3feS^^86Tt>cfcVi. 

CO 0 1 7] S2^iM»mlHl]^S3 6i^M}*ai;i'-^> 

3feja!i3fe7^~:5'<Dy<xi^5S. 'r?&:*>'fexA— :;^>iJ^s 
fr"5. ^ko^Tsv'y^l 0 2-e«TfecD (1) ~ (3) 
»C<fcoTR. G, BZ^m^^-^^n (feffifS) , L 

* [0 0 18] 

.... (1) 

' . ) • • • • (2) 
• . - . (3) 

Pi (Hi, R, G. BO^-SOlt?) H03CDP 
CO 0 1 9] 

X 

n-' (4) 



CO 0 2 0] fcfc'U 
[002 1] 



3»* C&2] 



X = 



2 (R-L) * + (G-L) ^ + (B-L) ' 
6L (R-L) * + (G-L) ' + (B-L) * 



CO 0 2 2] 7.'r^:/':f\ 0 4-p«, 04 (1) JC^TJ; 

^kO^T.'ryZfl 0 8 ^'X^ U >^$n;t 2 

fc^^oR, G. B 3feta^5^~3'$ai*r-5. 



CO 0 2 3] "^XZ. l.UT.'rv-fX 0 6-11 0<0^1ffl 
"P, Xx^/n 2 OtC^V^Tfiffi^Rt/^g^MJC^ViT 

rc. :/ 1 2 2 Ttt^ffi^«3&«»«*^S*>fiI»r-r 

X-T^^^y 1 2 0Tff^ffi®«)5t^Dmii-^*^o>ht 

fe^S^lCtt. 1 2 4tC:fet.iTaj^0aiL.^t 
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(5) 



t#ga¥4~3 4 6 3 3 3 



(5) 



#1174-346 33 3 



A©5Mi35^S:^t3a:*tt:£fflliT"bJ:Vi. 04 (l) © 

[0 0 2 4} ^^rcDXT^y^l 2 6T?tt, 2^t:Xhi?^ 

f^^rs. 04 (1> <0«»|TJ4, X^tm^'t^:^\^i!}^ 
^a-Stl, 2(OtJ#&^UfcUj}&«a;a:oT^A'5/5:S& 

2 f (a) 
H (a) =£ 



10 
(a 



► Xttfc-ruViTOlJ^CTCfcXhif^AICtt. «F^3*ftL 

(ooi^^n. Y$6^it^r^:j^fSi75^e^st i'-4cD^9F 

#^f*Ufcllj*^fi?^oT^A-5:fe8e)Y#ICOV>T(Di;^C 

:/i2 8Ttt, ;fcco (5) iCliCJCoTfcy^hif^Aftff 
fiSgHI^H (a) iC^iftUJlCDffiffiMScfcSt^ViTXlftlC 

[0025] 
[3&3] 



+ x> (a-x) 



(5) 



[0 0 2 6] itf^v. f (a) ttxtt:3^rRicD<i 

S) ;&^a<Dai#0®^&, xtt#aaa*>6»<D^(3rT& 

[0 0 2 7] -ruio-^. wmm^n (a) co^*%mt=& 

[0 0 2 8] _btBaJ<7)WOttlL&K6&#fiiLTlS?9-r 

H (a) ^^e&StH^ffitia-e^rck^JrJS:*. JKOW 
fllKScH (a) J^^tDgR^J-lcKUTCD^P^fitTfitTO!)® 
HJ^^^fiT^^v O — v 1, V 2-'V acD^HTfeS. d 

O — v 1 Tfia V 0 = V 0, Igfflv 2 — V 3THa V 1 30 
T*0. a V 0;6^|g|Ba:bT, a v 2 ^t^iiLT^-^f ^ 

[0 0 2 9] T^T-v^Y 3 OTttXtttCOV^TOtX h 
A©ilj<D^ 0 Hi bi:I^«&©:3^j£-CYipftlCTPl.>T© t: 
X h^^^AOajfO^Oftib^fr:?. ^OX^^:;::^! 3 2 

fcXlft, Y$ftJCO^iT<D15J:7CtX hi?^^AC!)llJ3&«S^ 
S®l^^^*6. feffi{a&tJ^«MICr>l>T<J0 23fc7CbX 
h^7i*A^6aJO«IOaix&ff'5. 04 (1) CDffi«E 

[0 0 3 0] ^^©X5^y:^l 3 4'X?tt, 2^7ctXH^^ 

ICftS*TX5^y :/l 2 A^-^^v^X 3 4*^051 
•r. H4 (3) ©®«E2tt, iffiOct^lCLT^Offl 

[0 0 3 1] i^COT.'T-y:/! 3 6T?tt, ^OHi^n;^* 



•=?'Xi;UTX'T-^y:/l 2 0-^^So ^UT. ±I2<^X5^ 

[0 0 3 2] 0 7tt02<OX5^yP^l 0 SCDS^jfflS^f 
t>0-C, X-r-y:/! 4 OTtt. JiECDJ;^ tCbT5^Sl$ 

tii:im.i^<D\h<ox.m^^(DmmxR (@4 (3) ) Rtx 

Y¥a;^rRl(^«eSYR (0 4 (3) ) <£m<^<7>UU^J-^4r 
i^^rfr^t^lc. $5HXR, YR-CH^n&ISHtcJgL 

ic:h>/N*»j>i5^'rs« S4 (2) m.mm^^mvtL 

4 (1) CD, nm--A^irt\^tz.^.ii^<iy\h\z^'^n^n 
9^tc^i&UTVis, 04 (1) -esn;¥«coajicjSL/T 

ViSH3jl*t04 (2) T?ttSS««»C5^Si|$nTU^S* 

cntt04 (1) -ett#**©ujc5>ftffiiiataHRr)^ 

[0 0 3 3] ^0x5^-/ 4 2-C«> fi'SiJ^nfc^^ 

y>i^&uia-r. *®x7^!y:/i4 4Ttt. m^<om,n 

\tx^v':ri 4 2 t^«ica/hffi«&KE^UTU^>/t 

U>^&ffVi, XT-y^l 4 8-C^V5|^^SLTIriS« 

$rffv\ X5^r/:/l 5 OIC^ViT±SBi:^«lca^«i^ 

[0 0 3 4] ms}t:x,y^y':/ 1 1 OOP^^^ffe© 
-e, X7^y:^i 6 2fc^tiTX5=^y:/i 0 8, -r&t)^ 
0 7 (D;i.-^>-c}fimsnfcffi«E©*3&^ ^ 1 
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(6) 



4-346333 



(6) 
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9 



dr = 



10 



*5. 

[0035] 
%4] 

(d--d.i» ) (6) 



[0 0 3 6] fc^U 

dmai : imp^m:kmmm^ {^ft\tmmm} 
dmiD : ^«2i^sK&sffiffi (^itummm) 

dr : mm:mm&tm (^:ni\tmmm) 

«r^-r^aBM^(Dffi||^Scr^:;^c^ (7) 
1 

c^n^ EE f (x^ 

1*2 M 7 



[0 0 3 7] 
1^5] 



<7) 



[0 0 3 8] fc^cb. 
[0 0 39] 
[|gc6} 



y) g (x^ y) 



5:Ef (X. y> 

•p2 *c y 



EZg (x. y) 

-p2 M y 



1 

ft = { EE (f (x^ y) ) « 

•pi K y 



1 

(f (X, y) ) » } 

•pa M y 



1 

= { EE (g (X, y) ) » 

'p a M y 



EE (g (X, y) ) » ) 



«pa M y 

[0 0 4 0] T*D, T\tm^<D7KW: mm.y^um(D 
(X. y) ttasffi^ g (X, y) \tmf^ff^umm^ 



CO 0 4 1] -eUT. 7.7-v'f\ 6 6 «C:feViTJ:e4^m 
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(7) 



^B§^4-3 4 6 3 3 3 



11 

[0 0 4 2] ±l3-CttA<^Ol|;&^S;5^CD2|3J^:£ff ^fc«) 

iUp,=Ez: (x-x) ' 



7) ^BB¥4-34 6 333 

[0 0 4 31 Iii#f (x, y) (D (p + q) ^©fiii^iil 

[00441 
H&71 

( y-y) f (X. y) 



[00451 fc^U i(? [0 04 7] t-rnji, S'^>I5]OCOiE^^$n}fc-t>h 
[0 0 4 81 

— rn.o [3gc91 

moo 17p,= 



(/loo) ' 

[0049] 

y= (p + Q + 2) /2 
— "^o' p + q = 2, 3, 

i» JE(±oiitj;r3> 2;^:. 35*:©a4j^lsir)(DjE«'fb$n& 
= 1.2. , 7) ^o^^m^n-s- 

[0 0 5 0] 
[Sci 0] 

m,>^=EEx'* y f (x. y) 



(P. q = Os Ix 2 ) 
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(8) ^^ia¥4-3 4 6 3 3 3 



(8) 4#BI¥4-346333 
13 14 

= (7730-33712) * + (3W21-3703) ^ 

4^4 = (7730+3712) ' + (7731 + 1703) * 

= (1730— 3 ^ la) (1730+ 77 13) C( 77ao+>7i») * - 
3(3721+3703) ' ) + (3 7721 — 7703) (1741+ 7703) X 
[3(?7 30+ 77 ,2) * - (7721 + 3701) ' ] 

<^^6 = {3720-5702) C (3730+37,2) * - (7721+3703)*] 

+ 437,, (9730+1712) (3721+3703) 
<P7 =={33721-3703) (37 80+ 97 ,j) C (3730+3712) ' - 
3(3721+7703)'] +(337 12- 37 30) (37 21 +37 03) X 
(3(3730+3712) * - (37,1+11/03) ' 

[0 0 5 1] ^fc. gaffiKrei&Rr * [0 0 5 3] ^-UT, Sm^W^^^i^aStt^fcOiCiT^ 

[0 0 5 2] [0054] 

Rr=EEf (x. y) f (x+s. y+t) 

Xf =ESf (x. y) f (x+s. y+t) f (x + u. g + u) 

n y 

[0 0 5 5] iSiES3fcStfglHlK4 Ott, gg^miil^S SS-<n4 2 ICttJjb-TS. H^-f AM 2 «ISiES3tSE. 

^i^fiStDi (i=R, G. BC^-p-feCDViTnjJi^) CO 0 5 6] 

l,«Ei =LMi -CS. • (DNi -Di ) +PBi +LBi +MBt 
+ NBi +Kx +K2 (8) 

fc;^b, #e^tt^fc<D«feO&^-r. 40 [0 0 6 0] P B : m^ti^—^—/^-\zn't^^JEJ^ 

[0 0 5 7] LM :ft^XP-y^St-C&0. ^ii<K>m 7>XMTfeD. :^ ^-'^-A-coS^ICI&aTft^^ 

^^nrVi^,. [0 0 6 1] LB :gJpj^f^U>XIC^rS. MiEU> 

[0 0 5 8] CS : 4^:^CDaS^fcffla$nfc*^-X X/t^>>^®T&D, «H^U>X©SSJci6:i;t^5£$ 

D-:/«&-e7 >y-S3tffl t^-A-e^feffl nr-s. 

:/U>h'r'^#iiv©5FJ^SI^3&«gtp;^5Jfiafi(ajC [O O e 2] MB : ^U>h3timo^®-1*'^-/X-^^ 

*fc»i:t-A-S)tffl(^^irm^^S«$n<5. [O 0 e 3] NB : :?^^7>r;i^i>»<D4^fttCJ;':>T3£«>$ 

[0 0 5 9] DN : g^^j^f^sffi. ns^:?!fn^>x M. 

D : > hia-TO^i^ia^e. 50 [0 0 6 4] K« : ^^-tiiEfi. 



—348— 



*#B8¥4~3 4 6 3 3 3 



(9) 1#5iV4-34 63 3 3 

15 16 

[0065] * 

Dr +Dg +Db FDr +FDc +FDb 

K. ( - ) +Kv 

3 3 

CO 0 6 6] JldT, K. , Kfc FDtt JSSffiiEfiK, &:;^0r>J:3ICM®t^^i^a«?£fflViT^L'T 

[0 0 6 73 ^fc, JiS (8) SC<DjMe«jEfiKi [0 0 6 8] 

FDr +FDc ^-FPb 

(Ka ) i =Kc { (FDi ) 

3 
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